[Background] Microglia are the immunocompetent cells of the brain. They have been classically described as defenders of the CNS under pathological conditions. Indeed, they are able to detect pathological stimuli or brain insults and rapidly switch to an activated phenotype migrating toward the site of injury (Hanisch and Kettenmann, 2007) . However, in the last years this interpretation has been challenged. Through time-lapse imaging techniques, it has been demonstrated that, in physiological conditions, microglia engage minimal overlapping territories and continuously scan brain microenvironment, extending and retracting their thin processes (Davalos et al., 2005; Nimmerjahn et al., 2005) . This dynamic reorganization of microglial processes may be considered a housekeeping function by which microglia monitor the environment, physically interact with other cells, remove tissue debris and apoptotic cells, and sense neuronal activity and structural alterations, in order to preserve and organize neuronal networks (reviewed in Hristovska and Pascual, 2016) .
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Oxygenate (95% O2, 5% CO2) the solutions for all the duration of slicing procedure.
2. Fill the recovery slice chamber with ~100 ml of ACSF at room temperature and oxygenate.
3. Under the chemical hood, anesthetize the mouse. Check for the absence of reflex by pinching the paw. Quickly decapitate the mouse with large scissors. Expose the skull and, using a small scissor, open the skull along the midline from the cerebellum to the olfactory bulbs. This procedure should be quick and care should be taken while cutting in order to not damage the brain.
4. Remove the brain with a spatula and place it in the small beaker, allowing it to recover for 10 min at 0 °C in ice-cold oxygenated (95% O2, 5% CO2) ACSF. www.bio-protocol.org/e3220
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Note: Slices can recover both at room (~ 25 °C) and warmer temperature (30-37 °C).
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5
Data analysis

Download and install ImageJ from https://imagej.nih.gov/ij/download.html. MTrackJ is an
ImageJ or Fiji plug-in. 6. Save your processed tracks as a .mdf file by using Save. www.bio-protocol.org/e3220
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Video 2. Tracking of microglial processes. In the video, we report an example of tracking analysis of microglial process movement using the MTrackJ plug-in. 12. Pool the length, instantaneous trajectory speed profiles and instantaneous displacement from the MtrackJ point output.
13. For each given condition, convert and plot the parameters into an empirical distribution function ( Figures 4C-4E ).
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